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ABSTRACT 

Objectives: We examined the contextual effect of 
workplace social capital on systolic blood pressure 
(SBP). 

Design: Cross-sectional. 

Setting: A conglomerate from 58 workplaces in 

Japan. 

Participants: Of the 5844 workers at a Japanese 
conglomerate from 58 workplaces, 5368 were 
recruited. Individuals who received drugs for 
hypertension (n=531) and who lacked information on 
any variable (n=167) were excluded from the analyses, 
leaving 4735 individuals (3281 men and 1454 women) 
for inclusion. 

Primary and secondary outcome measures: 

Systolic blood pressure. 

Results: The contextual effect of workplace social 
capital on SBP was examined using a multilevel 
regression analysis with a random intercept. Coworker 
support had a contextual effect at the workplace level 
(coefficients .97, p=0.043), while a lack of trust for 
coworkers (coefficients. 27, p=0.039) and lack of 
helpfulness from coworkers were associated with SBP 
(coefficient=0.28, p=0.002). 
Conclusions: The present study suggested that social 
capital at the workplace level has beneficial effects on 
SBP. 
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INTRODUCTION 

Psychosocial stressors in the workplace and 
their impact on health are now an important 
issue with regard to not only public health 
but also business management. The domin- 
ant theory in job stress studies is the 
demand-control-support model, in which 
stress is thought to result from a mixture of 
high demands, low control and low social 
support. 1 2 Recent studies in this field have 
attempted to combine the demand-control- 
support model with other theoretical 
models, such as the effort-reward imbalance 



Article focus 

■ The workplace represents an important social 
unit. It is a significant source of social capital. 

■ While an association between social capital and 
hypertension has been suggested by studies in a 
neighbourhood context, only a study from the 
Finnish Public Sector Study reported their asso- 
ciation in an occupational setting. 
The present study examined the association 
between workplace social capital at the work- 
place level and systolic blood pressure (SBP) 
with consideration to individual factors based on 
the job-demand-control model. 

Key messages 

■ The present study found that coworker support 
at the workplace level was associated with SBP. 

■ The present study may provide suitable evidence 
to encourage workplace-level improvement activ- 
ities since every worker in a workplace with 
higher social capital may receive a beneficial 
effect on health. 

Strengths and limitations of this study 

The main strength of this study is that it exam- 
ined the workplace social capital among workers 
in Japan where working behaviour and culture 
are assumed to be different from western 
countries. 

The main limitation of this study is its cross- 
sectional design so that the direction of causal 
relationship cannot be drawn. 



model, 3 the organisational justice model 4 
and the workplace social context. 5 

The idea of social context and health was 
originally generated from studies which exam- 
ined a neighbourhood context, a number of 
which revealed that residential environment, 
socioeconomic characteristics and social 
structures influence people's health. 6 In par- 
ticular, social capital in neighbourhoods is an 
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important domain of social context in neighbourhood 
studies. Social capital refers to features of social organisa- 
tion, which, by facilitating coordinated actions, are able 
to improve societal efficiency, including trust, norms and 
networks. 7 It is well recognised that social capital is asso- 
ciated with a variety of health outcomes, such as smoking 
behaviours, 8 9 obesity, 10 hypertension, 11 12 self-rated 
health 13 14 and mental health. 15 16 

The idea of social capital theory is a natural candidate 
for expansion to occupational settings. Kawachi 17 argued 
that social capital is likely to arise at any place where 
people spend a significant amount of their time. 5 The 
workplace represents an important social unit, particu- 
larly given that many people spend the majority of their 
waking hours at work and that the workplace is a signifi- 
cant source of social relations. 18 Some studies have 
recently examined workplace social capital and 
health. 5 18-25 The Finnish Public Sector Study group 
reported the effect of workplace social capital on health, 
including smoking behaviour, 26 self-rated health, 18 
depression, 19 mortality 23 and hypertension. 21 

While an association between social capital and hyper- 
tension has been suggested by studies in a neighbour- 
hood context, 27 only a study from the Finnish Public 
Sector Study reported their association in an occupa- 
tional setting. 21 We therefore considered that it would 
be interesting to determine the association between 
workplace social capital and systolic blood pressure 
(SBP) among the Japanese working population since 
working behaviour and culture are assumed to be differ- 
ent from western countries. 

Here, we examined the association between workplace 
social capital at the workplace level and SBP with consid- 
eration to individual factors based on the job-demand- 
control model. 



METHODS 

The study was conducted under a cross-sectional design 
at a diversified Japanese conglomerate which manufac- 
tures innovative products based on chemical and mater- 
ial sciences and employs approximately 25 000 workers 
throughout Japan. The individuals of this study were 
5844 workers who belonged to group companies at X 
City (population 129 000). We used data obtained at 
annual health examinations, the provision of which is 
mandatory for employers in Japan. Of the 5844 workers, 
5368 (92%, 3711 men and 1597 women) were entered 
into the study. The individuals who received drugs for 
hypertension (n=531) and who lacked information on 
any variable (n=167) were excluded from the analyses, 
leaving 4735 individuals (3281 men and 1454 women) 
for inclusion. 

The individuals were informed by printed material 
which noticed that data of health check-up would be 
used for research purpose with anonymity. These proce- 
dures were formally confirmed by the company and the 
labour union. We reported the results of the study to the 



managers of the company, and a submission to a journal 
was also formally authorised by the company. The study 
was approved by the Ethics Committee for Medical Care 
and Research at the University of Occupational and 
Environmental Health, Japan. 

Measurements 

An annual health examination was operated by the occu- 
pational healthcare centre owned by this company 
group. The annual health examination data included 
SBP, body weight, height and self-reported medical 
history and lifestyle factors such as smoking, habitual 
alcohol drinking, walking (1 h or more per day) and 
exercise (30 min or more two or more times per week). 
SBP and diastolic blood pressures (DBP) were measured 
by trained occupational public health nurses using a 
standard automated sphygmomanometer in a seated 
posture, with high BP individuals being given two tests 
to avoid white-coat hypertension (with the lower values 
being recorded) . 

Employment grade according to the administrative 
data was also used: workers who were originally 
employed at the headquarters, or workers who were 
locally hired by affiliate companies. 

Job stress and social support 

We used the Brief Job Stress Questionnaire to measure 
quantitative workload, qualitative job overload, physical 
demand, job control, interpersonal conflict, supervisor 
support and coworker support, using the demand- 
control-support model. 28 The Brief Job Stress 
Questionnaire is a validated self-assessment scale which 
measures job-stressors based on the demand-control- 
support model and has been widely used in Japanese 

i • 29-35 

occupational settings. 

Quantitative workload was measured with a three-item 
scale consisting of the items 'working hard', 'amount of 
work' and 'insufficient time to complete work', with a 
four-point response scale (from 'strongly disagree '=1 to 
'strongly agree '=4. Qualitative job overload was measured 
with a three-item scale which consisted of the items 
'requires concentration', 'complex job which requires a 
high level of knowledge and skills' and 'requires con- 
stant thinking about the job during work hours', with 
the same response scale. Physical demand was measured 
with a single-item scale consisting of the item 'physically 
hard work', with the same response scale. Job control 
was measured with a three-item scale consisting of the 
items 'work at own pace', 'make decisions at work' and 
'influence over worksite policy', with the same response 
scale. 

Interpersonal conflict was measured with a three-item 
scale consisting of the items 'interpersonal conflict 
within a workgroup', 'conflict with other workgroups' 
and 'friendly atmosphere in a workgroup', with the 
same response scale. Total scores for quantitative work- 
load, qualitative job overload, job control and interper- 
sonal conflict ranged from 3 to 12, with a higher score 
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indicating a greater degree of job demand, job control 
and interpersonal conflict. 

Supervisor support and coworker support were 
assessed using three-item, four-point Likert-type scales. 
Each scale consisted of items on (1) the extent to which 
a respondent felt at ease when talking with supervisors/ 
coworkers, (2) the extent to which supervisors/cowor- 
kers were relied on when work difficulties were encoun- 
tered and (3) the extent to which supervisors/coworkers 
were willing to listen to a respondent's personal pro- 
blems, with a four-point response scale from 'strongly 
disagree' =1 to 'strongly agree '=4. Total scores ranged 
from 3 to 12, with a higher score indicating greater 
support from supervisors/ coworkers. 

These scales showed acceptable reliability levels of 
internal consistency in this study, with Cronbach's a 
score of 0.80 for quantitative workload, 0.73 for qualita- 
tive job overload, 0.72 for job control, 0.64 for interper- 
sonal conflict, 0.85 for supervisor support and 0.82 for 
coworker support. 

We also used a different measure of social capital 
using the above questions. People who responded with 
'strongly disagree' to questions (1), (2) and (3) above 
were coded as having a lack of conversable sense, trust 
and helpfulness with supervisors and with coworkers. 

Measurements of social capital at the workplace level 

According to the major line of research on social 
capital, social capital consists of structural, cognitive and 
relational components. 36 In the present study, we 
attempted to assess relational workplace social capital, 
which mainly refers to the trust, associability, interper- 
sonal obligations and expectations among organisations. 
Indicators of social capital, aggregated to the workplace 
level, were obtained from the Brief Job Stress 
Questionnaire. We used two different measures of social 
capital at the workplace level for analysis. First, group 
means of supervisor support and coworker support by 
workplace were used for measurement of the workplace 
level of supervisor support and coworker support. 
Second, proportions of a lack of conversable sense, trust 
and helpfulness with supervisors and with coworkers at 
each workplace were used as a second measure of social 
capital at the workplace level. 

Fifty-eight workplaces were defined as being small 
affiliate companies or factory sites. 

Statistical analyses 

The contextual effect of workplace social capital on SBP 
was examined using a multilevel regression analysis with a 
random intercept. The model included both individual- 
level and workplace-level factors. Individual-level factors 
consisted of sex, age, employment grade, body mass index 
(BMI), walking, exercise, number of cigarettes per day, 
quantitative workload, qualitative job overload, physical 
demand, job control, interpersonal conflict, supervisor 
support and coworker support. Group means of supervisor 
and coworker supports were entered as workplace-level 



factors. The model applied the centring approach in 
which individual levels of supervisor support and coworker 
support were centred by subtracting the group means. 
Categorical variables were coded as follows: alcohol drink- 
ing (rarely drink as 0, occasionally drink as 1, drink almost 
every day with ethanol at 1-22 g/day as 2, 23-45 g/day as 
3, 46-68 g/day as 4 and >69 g/day as 5), walking (less 
than 1 h a day as 0, 1 h or more a day as 1), exercise 
(30 min or more at two or more times per week as 1, less 
than this as 0) . We further analysed other models in which 
a lack of conversable sense, trust and helpfulness with 
supervisors and with coworkers at an individual level and 
their proportion were used as workplace level. 

These analyses were thoroughly expanded from a 
model which included only age and sex to those includ- 
ing individual and workplace contextual factors. 
Specifically, model 1 included sex (if applicable), age 
and the alternative of contextual factors at the workplace 
level. Model 2, like model 1, additionally adjusted for 
employment status, shift work, hours of overtime in a 
previous month, BMI, walking, exercise, number of 
cigarettes per day and alcohol drinking. Model 3 further 
included quantitative workload, qualitative job overload, 
physical demand, job control, interpersonal conflict and 
a lack of conversable sense, trust and helpfulness at the 
individual level. We also examined significance of inter- 
action between sex and workplace social capital mea- 
sures, and the analyses were stratified by sex when 
significant interactions were observed. All statistical ana- 
lyses were performed using STATA release V.12 (Stata, 
College Station, Texas, USA). 

RESULTS 

Individuals characteristics and prevalence of hyperten- 
sion, as well as the means of SBP, are shown in table 1. 
Table 2 shows characteristics according to workplace. 

Coworker support at the workplace level was associated 
with decreased SBP (coefficient^— 1.97 mm Hg, p=0.043) 
in the age-sex adjusted model (table 3). This association 
was weakened after adjustment for individual-level factors. 
The sex-stratified analyses on coworker support were also 
conducted since the interaction of sex and coworker 
support had shown marginal significance (p=0.066). In 
women, higher coworker support at the workplace level 
was associated with a decreased SBP, which was not sub- 
stantially changed by adjustment of individual job stress- 
related factors (coefficient^— 4.76 mm Hg, p=0.007 in 
model 1, coefficient^— 3.74 mm Hg, p=0.024 in model 2, 
and coefficient^— 3.68 mm Hg, p=0.032 in the fully 
adjusted model). In contrast, coworker support showed no 
association with SBP in men. Table 4 shows the associa- 
tions between a lack of conversable sense, trust and help- 
fulness at the workplace level and SBP. A lack of trust in 
coworkers at the workplace level was positively associated 
with SBP in all individuals (coefhcient=0.26 mm Hg, 
p=0.047 in model 1), and in all models among 
women (coefficient^. 69, p=0.001 in model 1, 
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Table 1 Individuals characteristics by blood pressure and prevalence of hypertension 



Total (n=4735) 



Men (n=3281) 



Women (n=1454) 



Per cent Mean SD Per cent Mean SD Per cent Mean SD 



Sex 

Men 

Women 
Age 

Body mass index 
Systolic blood pressure 
Diastolic blood pressure 
Alcohol drinking 

Rarely drink 

Occasionally drink 

Drink almost every day 
Number of cigarettes per day 

0 (non-smoker) 

1-20 

>21 
Walking 

< 1 h a day 

>1 ha day 



69.3 
30.7 



34.8 
34.8 
30.4 

66.6 
29.9 
3.5 

66.4 
33.6 



Exercise (30 min or more two or more times per week) 

Yes 30.4 

Engagement in shift work 33.6 
Hours of overtime work in a previous month 

None 28.7 

<40 65.6 

40-79 5.2 

>80 0.5 
A lack of conversable sense with supervisor 9.5 

A lack of trust in supervisor 1 1 .5 

A lack of helpfulness from supervisor 12.5 

A lack of conversable sense with coworker 1 .3 

A lack of trust in coworker 4.5 

A lack of helpfulness from coworker 5.4 



42.6 
22.9 
120.4 
72.6 



11.8 
3.5 
15.5 
11.5 



24.7 
35.9 
39.5 

58.5 
36.7 
4.8 

60.7 
39.3 

35.8 
40.2 

18.9 
73.6 
6.9 
0.6 
6.6 
8.3 
8.7 
0.9 
3.8 
4.7 



42.1 11.9 

23.4 3.4 

122.5 14.7 

74.3 11.3 



58.9 
32.2 
9.0 

85.8 
14.0 
0.3 

79.8 
20.2 

17.6 
17.8 

51.9 
47.5 
0.6 
0.1 
16.3 
19.2 
21.4 
2.3 
6.1 
7.0 



43.7 11.7 
22.0 3.5 

115.6 16.2 

68.8 10.9 



coefficient^. 63 mm Hg, p=0.002 in model 2 and 
coefficients. 59 mm Hg, p=0.004 in model 3) . Interaction 
of sex and a lack of trust in coworkers was significant 
( p=0.002) . A lack of helpfulness from coworkers was also 
associated with SBP in all individuals, with coefficients of 
0.27 mm Hg (p=0.003) in model 1, 0.23 mm Hg 
(p=0.006) in model 2 and 0.22 mm Hg (p=0.008) in 
model 3. Interaction of sex and a lack of helpfulness from 
coworkers was significant (p=0.004.) Accordingly, sex- 
stratified analyses revealed that this effect was only seen in 
women, with coefficients of 0.45 mm Hg (p=0.001) in 
model 1, 0.42 mm Hg (p=0.001) in model 2 and 
0.40 mm Hg (p=0.001) in model 3. 

We showed the presence of workplace-level variance in 
random effects from multilevel models (table 5). The 
models were selected from an analysis of when the 
workplace-level factors showed statistical significance. 
With regard to group means for coworker support, 
workplace-level variance of the null model was 13.3, 
while that of the model which included only coworker 
support at the workplace level was 11.5. This implies that 
14% of workplace-level variance was explained by 



coworker support at the workplace level. Similarly, 9% of 
workplace-level variation was attributable to a lack of 
helpfulness from coworkers at the workplace level in 
both sexes. 

We also examined the likelihood of association 
between workplace social capital and DBP and found 
there to be none (data not shown). Only a lack of trust 
in coworkers showed a marginal significance level (coef- 
ficient 0.23, p=0.082). 

DISCUSSION 

The present study found that coworker support had a 
contextual effect at the workplace level and that a lack 
of trust in coworkers and lack of helpfulness from cowor- 
kers were associated with SBP. Sex-stratified analyses 
showed that these effects were only seen among women. 

Our results suggest that coworkers are more important 
in building workplace social capital than supervisors. 
Evidence for this comes from our findings that measure- 
ment of coworker social capital, such as coworker 
support, lack of trust in coworkers and lack of 
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Table 2 Workplace characteristics and social capital 
measures at the workplace level (n=58) 






% 


Mean 


SD 


Number of employees 








<5U 


5U 






ou— yy 


OH 






i uu— i yy 


-4 A 

14 






^iuu— ^yy 


Q 
O 






>o00 


—7 

7 






Group means by workplace 








Supervisor support 




7.5 


0.9 


Coworker support 




8.0 


0.7 


Proportions by workplace 








A lack of conversable sense with 




6.4 


6.1 


supervisor 








A lack of trust in supervisor 




8.5 


8.8 


A lack of helpfulness from supervisor 




9.9 


13.9 


A lack of conversable sense with 




5.1 


7.4 


coworker 








A lack of trust in coworker 




1.9 


6.7 


A lack of helpfulness from coworker 




7.7 


13.8 





helpfulness from coworkers at the workplace level, was 
significantly associated with SBP, whereas no association 
was seen for these variables with supervisors. The 
concept of social capital is considered to include hori- 
zontal and vertical dimensions. 37 The horizontal dimen- 
sion refers to the dimension across individuals at the 
same hierarchical level while the vertical dimension 
refers to that among individuals in different positions of 
power. In this respect, the present findings suggest that 
workplace social capital emphasises the horizontal 
rather than vertical dimension. Very few studies have 
actually examined the different dimensions of social 
capital at the workplace separately, and their results are 
inconsistent: one reported that the vertical dimension 
was associated with self-rated health while the horizontal 
dimension was not, 38 whereas another that focused on 
the modifying effect of social capital reported that trust 
in managers. In other words, the vertical dimension of 
social capital modified the effects of job stress on 
smoking, whereas trust in coworkers did not. 5 A third 
study reported that support from coworkers, namely the 
horizontal dimension, was associated with poor self-rated 
health. 37 

The present study found that the association between 
social capital and blood pressure was seen only in women. 
Although the reason for this is not clear, several possibilities 
can be suggested. First, in the Japanese business context, it 
is reasonable to assume that men are more likely to engage 
in work than women, and that men's attitudes are more 
likely than women's to be competitive towards others. On 
this basis, high coworker support may force men to more 
strongly commit themselves to work, which may mitigate 
the benefit of coworker support in terms of stress. Second, 
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Table 4 Associations between lack of conversable sense, trust and helpfulness at the workplace level and systolic blood 
pressure 



Model 1f Model 2% Model 3§ 



Measures of social capital at the workplace lever Coefficient p value Coefficient p value Coefficient p value 
Total sexes 



A lack of conversable sense with supervisor 
A lack of trust in supervisor 
A lack of helpfulness from supervisor 
A lack of conversable sense with coworker 
A lack of trust in coworker 
A lack of helpfulness from coworker 
Men 

A lack of trust in coworker 

A lack of helpfulness from coworker 

Non-habitual drinker 
A lack of trust in coworker 
A lack of helpfulness from coworker 

Habitual drinker 
A lack of trust in coworker 
A lack of helpfulness from coworker 

Women 
A lack of trust in coworker 
A lack of helpfulness from coworker 



-0.02 


0.765 


-0.02 


0.795 


-0.02 


0.760 


0.07 


0.247 


0.08 


0.161 


0.07 


0.195 


U.I u 


n 1 1 1 

U. I I I 


U.I \ 


n c\ac\ 

U.U4U 


n 11 

U.I \ 


U.U4o 


0.30 


0.146 


0.27 


0.152 


0.27 


0.157 


0.26 


0.047 


0.23 


0.046 


0.22 


0.061 




U.UUo 




U.UUo 


n oa 


U.UU4 


-0.01 


0.959 


-0.03 


0.810 


-0.04 


0.775 


0.06 


0.601 


0.02 


0.873 


0.03 


0.807 


0.49 


0.069 


0.41 


0.117 


0.42 


0.102 


0.34 


0.096 


0.32 


0.103 


0.35 


0.064 


-0.10 


0.531 


-0.07 


0.639 


-0.09 


0.545 


0.00 


0.977 


-0.01 


0.951 


-0.03 


0.790 


0.69 


0.001 


0.63 


0.001 


0.61 


0.002 


0.45 


0.001 


0.44 


0.001 


0.43 


0.001 



*Proportions of a lack of conversable sense, trust and helpfulness with supervisors and those with coworkers at each workplace were used as 
a measure of social capital at the workplace level. 
tModel 1 adjusted for sex (if applicable) and age. 

JModel 2, like model 1 , additionally adjusted for employment status, shift work, hours of overtime work, body mass index, walking, exercise, 
number of cigarettes per day and alcohol drinking. 

§Model 3, like model 2, additionally adjusted for quantitative workload, qualitative job overload, physical demand, job control and interpersonal 
conflict. 



of coworker support. 'Enkai' refers to the many informal 
socialising opportunities that are available to Japanese men 
and are held after work. It aims to strengthen social cohe- 
sion in the same workplace. Ikeda et aP 9 reported that 
Japanese men with higher social support engaged in 
heavier drinking and a higher fat intake pattern, which 
could lead to increased blood pressure though overweight. 
This is backed up by the fact that a lack of trust in coworkers 
and a lack of helpfulness from coworkers were marginally 
associated with SBP when analyses were limited to non- 



drinking men (coefhcient=0.43 mm Hg p=0.096, 
coefncient=0.37 mm Hg, p=0.058, in model 3, respect- 
ively) . In addition, habitual drinking men perceived higher 
social support from supervisors and coworkers than non- 
habitual drinking men in the present study Scores of per- 
ceived individual support from supervisors were 7.5 from 
supervisors in habitual drinking men versus 7.2 in non- 
habitual drinking men (p value derived from t test was 
0.004), whereas scores of support from coworkers were 8.1 
in habitual drinking men versus 7.9 in non-habitual 



Table 5 Workplace-level variance and SE of random effects in the multilevel models, selected from tables 3 and 4 




Null model Model 0* 






Model 3t 






Variance SE Variance 


SE 


Percentage of 
reduction of variance 
from the null mode 


Variance SE 


Percentage reduction 
of variance from the 
null mode 


(Group mean of) 
coworker support 
(total sexes, table 3) 


13.3 3.6 11.5 


3.3 


14 


3.5 1.2 


73 


A lack of helpfulness 
from coworker (total 
sexes, table 4) 


13.3 3.6 12.1 


3.3 


9 


3.1 1.1 


76 


*Model 0 included only a contextual factor. 

fModel 3 adjusted sex, age, employment grade, shift work, hours of overtime work, body mass index, walking, exercise, number of cigarettes 
per day, alcohol drinking, quantitative workload, qualitative job overload, physical demand, job control, interpersonal conflict, lack of 
conversable sense, trust and helpfulness at the individual level. 
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drinking men (p value derived from t test was 0.035). 
These results suggest that workplace social capital is also 
important to men, but they may be compensated by 
unhealthy drinking behaviours. Third, individual factors 
such as age, BMI and alcohol drinking, which are estab- 
lished risk factors for hypertension, have a stronger effect in 
men than women. Although we adjusted for these factors in 
the model, their putative confounding effects might not 
have been fully excluded. 

Regarding the sex difference, the Finnish study 21 
reported that men had a lower level of workplace social 
capital than women, and the association between social 
capital and hypertension was only seen in men, which is 
inconsistent with our results. It argued that the reason 
for this is that women are more likely to be part of the 
social network. 21 In the present study, however, men had 
higher social capital than women. This inconsistency is 
plausible because sex differences in working behaviours 
and cultures vary between countries and occupations. 

In terms of occupational health policy, the present 
study may provide suitable evidence to encourage 
workplace-level improvement activities. Although the 
importance of individual-level stressors based on the 
job-demand-control model to the management of 
worker's health is clearly recognised, interventions 
aimed at the individual's specific stressors, such as inter- 
personal conflicts between particular persons, are diffi- 
cult. Instead, intervention at the workplace level offers a 
more reasonable approach which is expected to buffer 
the individual's stressors. According to the population 
strategy theory, the present study suggests that every 
worker (women) in a workplace with higher social 
capital may receive a beneficial effect on health, 
although the effect size of workplace social capital was 
small, namely 4 mm Hg decrease in SBP per one point 
increase in workplace coworker support. Several limita- 
tions of this study should be mentioned. First, the study 
was conducted under a cross-sectional design, which 
hampers any assignment of the temporal direction of 
causality. Second, the generalisability of the present 
results is uncertain because social capital is an inherent 
characteristic of the population, social norms and 
culture. The present study recruited individuals from a 
particular Japanese company group, and workplace 
culture may differ between companies and areas. Third, 
residual confounding of the association between work- 
place social capital and blood pressure may have 
occurred. Although we adjusted for selected factors that 
potentially related to blood pressure, the possible influ- 
ence of other risk factors, lifestyles and psychosocial 
factors might still remain. In particular, the present 
study did not ascertain social capital outside of the work- 
place, although social capital in the community in which 
the individual lives is also an important determinant of 
worker health. Further, the present study lacks informa- 
tion on education and income, which is considered to 
be associated with hypertension. The present study took 
account of employment status, however, which explicitly 
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reflects the individual's income and educational levels. 
The workers who were employed at headquarters were 
more likely to have higher education and income since 
the wage system there is markedly different from that of 
the workers who were locally hired by affiliate compan- 
ies. Fourth, the accuracy of measuring SBP is somewhat 
uncertain, since health check-up is often conducted 
after, before and during work. Therefore, workers' con- 
ditions and behaviours such as sleep condition, 
smoking, commute-related exercise and workload just 
before check-up may affect measurements. 

In conclusion, the present study revealed that social 
capital at the workplace level was associated with SBP 
and hypertension. The study also emphasises that social 
capital among coworkers, the horizontal dimension, are 
more important with respect to blood pressure than 
those among supervisors, the vertical dimension, in 
occupational settings. In addition, women are more 
likely to be susceptible to workplace social capital than 
men with regard to SBP and hypertension. 
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